Fungal keratitis is an important infection of the eye that may cause devastating effects. Keratitis caused by fungi has been described in many parts of the world mainly in tropical countries. The objective of this study is to report a serious eye infection in an adult with a known history of diabetes caused by an uncommon yeast fungus with details of clinical findings and laboratory investigations. Left eye visual acuity was no perception of light due to end stage neovascular glaucoma. The patient was pseudophakic in both eyes. Culture of a corneal scraping showed yeast like organism on Sabouraud dextrose agar. Gjaerumia minor, a rare yeast but with history of a pulmonary infection in the region, was confirmed with 98% similarity in the large subunit ribosomal RNA gene (accession KY690175). Topical Amphotericin B and oral fluconazole were initiated. The patient showed gradual improvement, epithelial defect healed, infiltration steadily regressed and hypopyon disappeared. We report the first case of fungal keratitis caused by G. minor in Saudi Arabia. Fungal Keratitis should be considered in cases where clinical response to the conventional antibacterial antibiotic treatment is not optimal.
Introduction
Fungal keratitis is a significant ocular infection that causes potentially devastating visual consequences. It is caused by many fungal species that are capable of colonizing human tissue. Keratitis caused by fungi has been described in many parts of the world but predominantly in tropical countries. Trauma, ocular surface disease, topical steroid use, geographic location and climate are significant risk factors. 1, 2 More than 105 fungal species have been reported to cause oculomycosis. Fusarium, Aspergillus, Curvularia and some other hyaline hyphomycetes and dematiaceous hyphomycetes are commonly encountered in patients with filamentous fungal keratitis. Whereas, Candida albicans is the most frequent cause of keratitis due to yeast-like and related fungi. 1, 2 A taxonomic revision of yeasts and related fungi in the subphylum Ustilaginomycotina has made major transformations in the categorization of some yeast species. The genus Gjaerumia gen. nov. was a new genus in the order Georgefischeriales (Ustilaginomycetes). 3 The genus Tilletiopsis was shown to be polyphyletic. 3, 4 Two Tilletiopsis species in the order Georgefischeriales, T. minor and T. penniseti, formed a clade with a teleomorphic species Gjaerumia ossifragi, the type of the genus. G. ossifragi formed a statistically supported cluster with T. minor, T. penniseti, and two undescribed species of Tilletiopsis based on the Bayesian inference analysis of the LSU rRNA genes. 3 The results support transferring T. minor and T. penniseti into Gjaerumia. 5 Species in the genus Gjaerumia, blastoconidia-forming yeasts, are not known pathogens in medical practice. In the literature there are very few reported cases including a keratitis case in 2007 in a diabetic patient post LASIK, 6 one from cystic lesions in an immunocompromised individual 7 and a case of pneumonia in a child from the same region (Aseer) where we are reporting this case. 8 This communication was intended to report a serious eye infection in an adult diabetic patient caused by an uncommon yeast fungus.
Case report
A 65-yrs old Saudi male known to be poorly controlled diabetes type 2 on insulin presented to Emergency Room of Aseer Central Hospital, a referral hospital for the Southern region of Saudi Arabia in January 2016 with left eye pain, photophobia and redness for 8 days. Left eye visual acuity was no perception of light due to end stage neovascular glaucoma. The patient was pseudophakic in both eyes. No history of trauma, contact lens wear or steroid eye drops were reported. Slit lamp examination of left eye revealed conjunctival hyperemia, central corneal epithelial defect measuring 6 ⁄ 6 mm with dense stromal infiltration with fuzzy margins and hypopyon measuring 5 mm. B-scan showed clear vitreous. Corneal scraping was done and sent for laboratory investigation requesting aerobes, anaerobes, acanthamoeba and fungal examinations.
The patient was initially started on empiric therapy with fortified vancomycin eye drop 25 mg/mL and fortified ceftazidime 50 mg/mL alternating hourly. After 48 h of initiating therapy, the patient did not show significant clinical improvement. The preliminary microbiological studies were suggestive of a fungal etiology. The patient was shifted to antifungal therapy (amphotericin B eye drops 0.15 % every 6 h and oral fluconazole 200 mg every 12 h for four weeks). The patient showed gradual clinical improvement, the epithelial defect healed, the infiltration gradually regressed, and the hypopyon disappeared completely by the end of the second week. Left eye visual acuity was no perception of light due to end stage neovascular glaucoma. This is the reason behind using four times only of topical amphotericin B and not one hourly, weighing the risk benefit ratio and the clinical response was monitored closely.
The corneal scraping was inoculated onto Sabouraud dextrose agar (SDA; Difco, Becton, Dickinson and Company, Sparks, Maryland) for 5 days at 30°C. Culture revealed the growth of creamy yellow, irregular, wrinkled yeast like colonies (Fig. 1A) . The suspected fungal growth was subcultured onto fresh SDA plates to improve the growth and appearance of distinguished fungal elements. The organism was labeled AHS and identified on the basis of colony morphology on SDA and on the basis of microscopic features following recommended guiding principles. 9 The stained smears made from the grown AHS culture revealed medium-sized irregular hyphae with the evidence of blastoconidia, but no budding yeast cells were visible (Fig. 1B) . Manual bench tests and the automated phenotypic analyses failed to recognize the organism.
Confirmation of the identity of this infrequent organism was completed by the analysis of regions from large subunit rDNA, amplified using primer: 5.8SR (5 0 -TCGATGAAGAACG CAGCG) and LR7 (5 0 -TACTACCACCAAGATCT). 10 A neighbor-joining phylogenetic tree was constructed based on sequences from 26S rDNA gene sequence-based analysis. The evolutionary analyses were conducted in MEGA v6 software. 11 The analysis showed that the strain AHS (GenBank accession KY690175) is a member of the genus Gjaerumia. It falls in the branch which accommodates Gjaerumia minor with 98% similarity with the type strain (Fig. 2) . It revealed similarity of 95% with Gjaerumia pennisetum, and 87% with Tilletiaria anomala. The strain AHS had a relatively remote connection to other closely related yeast species. Therefore the strain AHS was identified as G. minor.
Discussion
Fungal keratitis is recognized as a major global public health problem particularly in developing countries representing from 6 to 50% of all cases of culture proven infectious keratitis. 1, 2, 12 The purpose of this communication was to report a case of fungal keratitis caused by an unusual and rare type of yeasts which is to the best of our knowledge the first case of keratitis caused by G. minor in the Middle East.
Few studies stated that risks for developing deep stromal fungal keratitis include persons with diabetes. 6 Diabetes was identified as a common risk factor with 17.8% of patient has a history of diabetes mellitus. 13 Diabetes in the present case seems to have predisposed to this rare yeast infection as in the post LASIK case. 6 Microbial keratitis is an opportunistic, serious sight threatening ocular disease that can be caused by different types of microorganisms. If not diagnosed and treated early it can produce grave consequences. 14 Development and widespread use of broad-spectrum antibiotics and steroids, trauma to the eye, frequent and prolonged use of contact lens, seasonal variation, ocular surface disease and underlying diseases that compromise the immune mechanism of the host have been identified as major factors that contribute to the increasing number of fungal keratitis cases. 15 In spite of low frequency of anti fungal therapy, the patient showed significant improvement. This new fungus is probably different from other known fungal pathogens. Moreover, its virulence is not fully understood given the few reports in the literature. 7, 8 Microbiological examination should be done when fungal infections of the cornea are suspected. Corneal scrapings or corneal biopsy for microscopy and culture are needed to accomplish a laboratory diagnostic support for clinical picture. If direct microscopic examination of cornea or corneal biopsies produces certain laboratory diagnosis that is consistent with the clinical suspicion, treatment should be started. The treatment might be delayed till culture report is obtained. In the present case, the laboratory report was useful in initiating of antifungal treatment. Amphotericin B eye drops and oral fluconazole was successful which is in line with published reports. 1 The study concludes that fungal keratitis should be considered in cases where treatment to conventional antibacterial therapy is not successful. The use of amphotericin B eye drops and oral fluconazole antifungal seemed to be valuable in suppressing the fungal infection. Fungal infections should be considered in routine corneal scraping tests and better to wait for the in vitro antimicrobial assays as yeasts or molds may possibly respond in a different way to conventional antifungal agents. 
